by a cardiac anaesthesiologist to evaluate, diagnose and tract patient in pre-operative period. 3, 4 3. Intracardiac Echocardiography (ICE) -ICE is an imaging technique that is becoming increasingly available as an alternative to TEE to guide percutaneous interventional procedure. The physics of ICE are same that are used for all applications of ultrasound. The images can be displayed in M-mode, B-mode with Doppler effects and as three-dimensional reconstruction. In eletrophysiological interventional procedure, conventional ICE was used to guide the anatomic placement of the ablation catheter and to assess cathetertissue contact. 
Echocardiography for diagnostic purpose and selection of patient for intervention and surgery:
The role of echocardiography continues to play an important role in the diagnosis and assessment of response to therapy of many cardiac conditions. One of the strengths of echocardiography is that it can be brought to the patients bed side easily. Infact, features of ultrasound machines such as 2D, 3D and transoesophageal echo, spectral and colour Doppler imaging, strain rate imaging and even intracardiac imaging can be performed on devices that are increasingly portable. Many interventional procedure in the catheterization laboratory require imaging of the heart in a manner different from fluoroscopy so that the position of the devices can be optimized. By virtue of its ease of use, lack of radiation and portability, it has come to play a key role in selecting the patients for and guiding the procedure. Transthoracic or transoesophageal echocardiogram with two dimensional and three dimensional images played an important role in selecting patient for all interventions as well as surgery. For these, some criteria's are followed by cardiac centers to select their patients. [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] These are:
A. Atrial Septal Defect (ASD) a. Only secundum type.
b. Rim all around the defect should be more than 7 mm (20% of circumference).
c. Not associated with other defects which can not be treated non-surgically. Intraoperative / Intraprocedural guidance provided by echocardiography.
The device closure procedure has traditionally been guided using a combination of fluoroscopic and twodimensional (2-D) trasoesophegeal (TEE) and transthoracic (TTE) imaging. Because of only two dimension, 2D is limited to detect the position of a catheter or a device relative to its surrounding structure, requiring the acquisition of multiple plane images in order to reconstruct the original setting. Recently 3D TEE is used to navigate ASD closure in infant as well as in VSD closure. In adults, image quality by TTE is often not sufficient to guide the closing procedure adequately, like appropriate deployment and position of the device with regard to the surrounding structure. So 3D TEE is very efficient and safe technique to guide interventional procedures specially device closure of PFO, ASD, VSD etc. Now a days, intracardiac echocardiography (ICE) can be used as the primary means for both selection of devices and guidance of transcatheter closure of secundum ASDs.
With ICE planes are identified with excellent resolution, providing proper measurements of fossa ovalis, from which to derive geometric assumption of the selection of an appropriately sized device. The ASO (Amplatzer Septal Occluder) waist diameter is chosen in some centre on the basis of the r value( r= c² + p²).The r=radias of fossa ovalis, c is the foci half distance of fossa ovalis and p is its semilatus rectum during ASD closure.
It has been shown in some study that nonconclusive TEE results found in some children with ASD can be benefited by MR imaging for determination of defect size, rim distances to adjacent structures and venous connections. Other than device closures, most frequent interventional procedures are balloon valvotomy or angioplasty, stenting of arterial or venous stenosis, closure of intracardiac or extra cardiac communications, balloon atrial septostomy or blade atrial septectomy etc. Some structural intervention are also done like left atrial appendage closure, post myocardial infarction VSD closure, Alcohol septal oblation in HCM etc. While most of these procedures are carried out with the assistance of radiological screening, in some circumstances transoesophegeal echocardiography greatly improves the success and safety. TEE is an important part of imaging for closure of fossa ovalis ASD, occlusion of baffle fenestration following total cavopulmonary connection, closure of congenital muscular VSD, blade atrial septectomy, PTMC, and non surgical reduction of ventricular septum in hypertrophic cardiomyopathy. For transseptal puncture, echocardiography is helpful to select the location of puncture site avoidiry other adjacent structure like aorta. [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] Some special interventional procedures:
A. Atrial septal defect (Device closure): During device closure echocardiography helps to check followings 1. Passage of catheter and wire through largest hole in case of multiple ASD or fenestration.
2. Balloon sizing of the defect to look for residual shunt or presence of any other defect in the atrial septum and to determine the stretched diameter of the defect. e) Left ventricular disc is deployed under echo guide followed by pull back of sheath and release of right ventricular disc.
C. Left Atrial appendage closure (LAA closure)
Transoesophegeal echocardiography is must to measure the size of the orifice, number of lobe, presence of thrombus etc. During procedure it helps in selecting size of device, type of the device, trans septal puncture and proper placement of the fixing and sealing part of the device (ACP type) and fifing of other devices.
D. Percutaneous transcatheter mitral commissurotomy (PTMC)
TEE is essential in small children for safe perforation of the atrial septum and for precise positioning of the balloon dilatation catheter across the mitral valve, avoiding damage to the tension apparatus.
E. Alcohol septal ablation in hypertrophic cardiomyopathy:
Procedure is monitored with TEE for precise imaging of the injection of alcohol by delineating the area with a myocardial contrast agent, injected directly through coronary catheter.
Echocardiography in monitoring, guiding and evaluating surgical repair of congenital malformation:
Trans oesophageal echocardiography is a useful tool to determine the strategies for treatment in the preoperative period and to improve the quality of surgical procedures in children with congenital heart disease. Accuracy of surgical procedure can be assessed preoperatively during VSD closure, RVOT resection, TAPVD repair and many other occasions. Residual problems or sequels are identified in immediate post operative period and some patient may go for re-intervention or return to bypass for modification of the surgical procedure. [51] [52] [53] [54] Post operative and post interventional follow up of the patient by echocardiography.
Every interventional and surgical procedures needs follow up evaluation to look for outcome, complications, residual problems etc. So every patient need to be evaluated routinely at regular interval from cardiology and cardiac surgery out patient department by ECG, Chest X-ray and most importantly by transthoracic echocardiography. If any complications or residual problem are noticed, that should be addressed properly without making delay. Some of the patient may need redo surgery. Some case of device closure patients have late device embolization in many centers in inexperienced hand, which can be identified by echocardiography. 54, 55 Conclusion Two and three dimensional echocardiography using precordial or trans oesophageal or intracardiac probe has proved as an essential part of imaging in selecting patient for intervention, surgery, in safe intra operative guidance of the procedures, in effective post procedure/ operative follow up of the patient. In our centre we use trans thoracic / trans oesophageal guide in catheterization laboratory for every interventional procedure in children.
